INTRODUCTION
============

Membranous nephropathy is a common cause of nephrotic syndrome in Caucasian adults.^[@R1]^ It can be primary or secondary to autoimmune disorders, malignancy, chronic infection, or drugs.^[@R1]^Deterioration of renal function in patients with membranous nephropathy can be because of renal vein thrombosis, malignant hypertension, or an associated necrotizing and crescentic glomerulonephritis (NCGN).^[@R2]^ NCGN is rare and typically seen in the presence of an underlying disease such as lupus nephritis or because of a distinct, separate disease process such as antiglomerular basement membrane antibodies or antineutrophil cytoplasmic antibody-related (ANCA) pauci-immune glomerulonephritis.^[@R1]^ Here we describe a case of membranous nephropathy with P-ANCA-associated NCGN secondary to Hashimoto's thyroiditis.

CASE PRESENTATION
=================

A 30-year-old previously healthy Hispanic man presented to the hospital with 2--3 months history of fatigue, somnolence, cold intolerance, arthralgia, dryness of skin, constipation, weight gain, and night sweats. Past medical history was significant for history of a tick bite on the right lower extremity with subsequent development of fever and rash that resolved. He denied smoking and use of alcohol or drugs. Family history was significant only for hypertension.

On physical examination, his vitals were stable with temperature 98.0°F, blood pressure 113/79 mmHg, pulse rate 88/min, and respiratory rate 18/min. There was no pallor, icterus, or edema. Neurological examination revealed delayed ankle jerk and mild cognitive impairment. The remainder of the examination was unremarkable. The laboratory tests are shown as Table [1](#T1){ref-type="table"}. Serum creatinine kinase was elevated at 3200 IU/L. Urine analysis demonstrated myoglobin \<1 mg/L (0--1 mg/L), specific gravity 1.026, pH 6, protein 100, red blood cells (RBCs) 43 per high-power field, and white blood cells (WBCs) 5 per high-power field. Quantification of proteinuria was not performed at the time. A renal ultrasound was unremarkable. A diagnosis of severe hypothyroidism secondary to Hashimoto's thyroiditis was established. He was started on levothyroxine and intravenous fluids. His clinical symptoms greatly improved and his creatinine decreased to 1.5 mg/dL, 48 hours after admission to the hospital. The etiology of renal failure was presumed to be due to hypothyroidism and rhabdomyolysis given improvement in serum creatinine with volume expansion. The etiology of the microscopic hematuria and proteinuria evidenced on urine analysis remained uncertain. Two months later, his thyroid stimulating hormone (TSH) decreased to less than 10 μIU/mL with normalization of total T4 and free T4; however, creatinine simultaneously increased to 3.1 mg/dL. Hence, he was referred to the Nephrology Department for further evaluation and management.

###### 

Laboratory Results

![](medi-93-e63-g001)

A urine analysis demonstrated specific gravity of 1.012, pH 6.5, protein 300, RBC 200/high-power field, WBC 0--1/high-power field. Evaluation of spun urine sediment showed numerous RBCs of which at least 75% had dysmorphic features and occasional RBC casts. A spot urinary protein-to-creatinine ratio was 5.66 g/g creatinine and albumin-to-creatinine ratio was 4.24 g/g creatinine (urine albumin 437.3 mg/dL, urine protein 584 mg/dL, urine creatinine 103 mg/dL). Additional serological workup revealed complement C3 111 mg/dL (0.82--1.85 g/L) and complement C4 26 mg/dL (0.15--0.53 g/L). P-ANCA was positive (by immunofluorescence) and myeloperoxidase (MPO) immunoglobulin G (IgG) antibody was 46 AU/mL (0--19 AU/mL). Serine protease (PR3) IgG antibody was 9 AU/mL (0--19 AU/mL). Antinuclear antibody (ANA), anti-dsDNA, hepatitis panel, HIV, anti-glomerular basement membrane (GBM) antibody, and C-ANCA were negative. Serum electrophoresis and urine electrophoresis revealed no monoclonal bands. Subsequently, arenal biopsy was done (Figures [1](#F1){ref-type="fig"}--[3](#F3){ref-type="fig"}) that showed glomeruli with normal mesangial areas and slightly thickened capillary loops without inflammation, endocapillary proliferation, or obvious immune deposits. Two-thirds of the glomeruli showed crescents that varied from cellular to fibrocellular. There was presence of moderate patchy interstitial inflammation and moderate-to-severe interstitial fibrosis. Arteries and arterioles appeared normal without evidence of vasculitis. Immunofluorescence microscopy showed fine granular staining for IgG (3+), IgM (trace), C3 (2+), C1q (1--2+), kappa (2+), and lambda (2+). IgG subclass staining could not be done. There was focal segmental staining of glomeruli for fibrinogen (2+) in areas of necrosis. An electron microscopy was not done because of insufficient specimen.

![Light microscopy of glomerulus showing normal mesangial areas, slightly thickened capillary loops without inflammation, endocapillary proliferation or obvious immune deposits, and crescent in Bowman's space (H&E 400×).](medi-93-e63-g002){#F1}

![Immunofluorescence microscopy showing fine granular staining for immunoglobulin G (3+) (200×).](medi-93-e63-g003){#F2}

![Immunofluorescence microscopy showing staining for immunoglobulin M (trace), C3 (2+), C1q (1--2+) (100×).](medi-93-e63-g004){#F3}

A diagnosis of membranous nephropathy associated with ANCA-mediated crescentic glomerulonephritis likely secondary to Hashimoto's thyroiditis was made. A negative antiphospholipase A2 antibody lessened the possibility of primary membranous nephropathy. Although there was evidence of significant chronicity, the available literature and relative youth of the patient tended toward the decision to start induction therapy with oral cyclophosphamide and prednisone. The patient tolerated the treatment without any side effects. At the end of 6 months of therapy, his creatinine was 1.5 mg/dL and proteinuria was 1.2 g/g. He was switched to oral azathioprine and small-dose prednisone for maintenance treatment. The plan is to continue the maintenance treatment for a total of 18 months. Repeat MPO IgG antibody was 19 AU/mL and both thyroperoxidase and antithyroglobulin antibodies were within normal limits. The patient tolerated the medications without any side effects.

DISCUSSION
==========

Hypothyroidism is a known cause of renal failure through multifactorial pathophysiology.^[@R3]^ The initial rise in serum creatinine in this case was thought to be because of hypothyroidism (and rhabdomyolysis). Hypofunctioning of the thyroid leads to hypoperfusion of the kidneys from reduced cardiac output and subsequent intrarenal vasoconstriction.^[@R3]^ Glomerular filtration rate can decrease by up to 40% as a result of this phenomenon.^[@R4]^ This reduction in renal function is usually reversible with treatment of hypothyroidism.^[@R3]^ Although the initial rise in serum creatinine in this case was thought to be because of hypothyroidism (and rhabdomyolysis), there was a progressive deterioration of renal function eventually. Given the patient's history of proteinuria and hematuria on the initial urinalysis, it is possible that there was undiagnosed membranous nephropathy (with crescents) that was proved subsequently on renal biopsy.

Membranous nephropathy associated with Hashimoto's thyroiditis is well described in literature, but membranous nephropathy associated with crescents and MPO antibodies in the presence of Hashimoto's thyroiditis is very rare. There are few cases reported in the literature.^[@R5]^ The underlying mechanism for glomerular lesions in Hashimoto's thyroiditis is thought to be due to deposition of thyroglobulin--antithyroglobulin immune complexes in the glomerulus.^[@R6]^ During thyroiditis, there is a release of thyroglobulin that results in the generation of antithyroglobulin antibody.^[@R7]^In addition, the glycoprotein megalin expressed on thyroid cells in a TSH-dependent manner may also play a crucial role in the immunopathogenesis of glomerular injury in membranous nephropathy.^[@R8]^ Other glomerular diseases associated with Hashimoto's thyroiditis include minimal change disease, IgA nephropathy, membranoproliferative glomerulonephritis, focal segmental glomerulosclerosis, and amyloidosis.^[@R4]^

The high titers of MPO antibody (MPO-ANCA) might have played an important role in the pathogenesis of crescentic glomerulonephritis in this case. Patients with a history of thyroid disease are more likely to have MPO-ANCA than PR3-ANCA.^[@R9]^ Crescents in the presence of membranous nephropathy may also suggest another underlying disease process, such as lupus nephritis or anti-GBM disease.^[@R2]^ Although C1q deposits were found in the glomeruli on immunofluorescence, lupus was ruled out in this case in view of negative anti-dsDNA and normal complements. Moreover, a typical lupus nephritis lesion (except in the case of pure membranous lupus nephritis) would also have associated endocapillary proliferation and concomitant subendothelial deposits, reticular aggregates, and full house staining by immunofluorescence (IgA was lacking in this case). A negative anti-GBM test and the absence of liner staining on immunofluorescence lessened the possibility of anti-GBM disease to the point of exclusion.

The coexistence of autoimmune thyroid disease and ANCA-associated disease has been described in experimental studies.^[@R9]^ In these studies, genetic association and cross reactivity between antigens have also been hypothesized as potential mechanisms for this association. A functional polymorphism in the protein tyrosine phosphatase gene, the PTPN22 620 W allele, has been recognized as a predisposing factor for Hashimoto's thyroid diseases and ANCA positivity.^[@R10]^ *PTPN22* is a gene located on chromosome 1p13.3--13.1.^[@R10]^ It encodes an 807-amino acid residue protein (also referred to as LYP) that interacts with the tyrosine kinase Csk in the intracellular signaling cascade following T-cell activation.^[@R10]^ The autoimmunity-predisposing allele of *PTPN22* is a missense variation that results in a gain of enzymatic function that increases the threshold for T-cell receptor (TCR) signaling.^[@R10]^ This impaired amplification of TCR signaling is similar to the predisposing factor for the development of autoimmunity.^[@R10]^ Cross-reactivity between thyroid peroxidase (TPO), the enzyme responsible for the synthesis of thyroid hormone and MPO, might also be predisposing to such an association.^[@R11]^ TPO belongs to the family of mammalian peroxidases that include MPO, eosinophil peroxidase, lactoperoxidase, and salivary peroxidase.^[@R11]^ A homologous relation between the extracellular portions of these molecules might be playing a role in this association.^[@R11]^ Both disease processes also have relation to autoimmune diseases such as rheumatoid arthritis, lupus, temporal arteritis, Sjögren's syndrome, and scleroderma.^[@R9]^

Whether there is an association between tick bite and Hashimoto's thyroiditis in this case is also a matter of debate. Environmental factors such as occupational exposures and infections might play a role in the autoimmune phenotype of genetically susceptible patients. Exposures to infectious agents such as *Staphylococcus aureus* and *Yersinia enterocolitica*/retroviruses have been implicated in the pathogenesis of ANCA vasculitis and autoimmune thyroid disease, respectively.^[@R9]^ Similarly, there have been reports of Hashimoto's thyroiditis and ANCA positivity associated with Lyme's disease exists in the literature.

Optimal treatment of this condition is not well defined at this point. There is no randomized study looking at the ideal regimen for treatment. Based on the case series reported in the literature, we decided to use oral cyclophosphamide and prednisone in this case. Both intravenous and oral cyclophosphamide has been used for treatment with varying degrees of response.^[@R12],[@R13]^ There has also been reports of the use of plasmapheresis (if associated with anti-GBM) and rituximab either as first line or in those not responding to cyclophosphamide.^[@R12],[@R13]^ The overall prognosis has been poor despite the use of immunosuppressive therapy.^[@R12],[@R13]^ There have been reports of recurrence of membranous nephropathy with crescents after renal transplantation.^[@R14]^ Whether a similar recurrence can occur in this case is unknown.

CONCLUSION
==========

Membranous nephropathy with crescents secondary to Hashimoto's thyroiditis and positive MPO represents dual glomerulopathy from 2 separate autoimmune processes due to a single underlying disorder. The diagnosis of MGN with ANCA-associated crescentic glomerulonephritis should be considered in patients who present with rapidly progressive glomerulonephritis and nephrotic syndrome. This patient cohort has a poor prognosis, and therefore, prompt recognition is essential for the effective treatment.

Abbreviations: ANA = antinuclear antibody, ANCA = antineutrophil cytoplasmic antibody-related, CK = creatinine kinase, MPO = myeloperoxidase, NCGN = necrotizing and crescentic glomerulonephritis, RBC = red blood cells, TCR = T-cell receptor, TPO = thyroid peroxidase, TSH = thyroid stimulating hormone, WBC = white blood cell.
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